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(57) PecpepaT: 

H3o6peTeHne othocmtca k Hepnotf 
MeTannyprnn, a . uweHHO k 

KUCJlOpOAHO-KOHBepTepHOMy npOM3BOACTBy, n 

motot 6biTb ncno/ib30BaHO An« yBenuneHHfl 
epe-jca xaMnaHnn onweynopHofi cpyiepoBKM 
KOHBepTepa. ComacHo cnoco6y nepeA 
BbinycKOM nnaBKM HefiTpann3yfOT wnaK nyTeM 
BBOAa b KOHBepiep HeCtTpann3yKDL^nx 
KOMnoHeHTOB c o6pa30BaHneM HetfTpanbHoro 
umaxa b BHAe oahopoahoPi khakom cpa3bi. 
nocne Bbinycxa crann m ocTaaneHHA Macru 
ujnaKa HaHocaT oinaKOBbifi rapHMca* Ha 
noBepxHOdb cpyTepoBKM, npeABapnTenbHO 
BcneHUBan wnaK CTpyjiMM HefiTpa/ibHoro 
npoflyBOMHoro areHTa, ao oopasoBaHwn 
ra3oajnaKOBOvi CMecu, KOTopyw npwBOAflT b 
BuxpeBoe ABuweHHe coocho KOHBepTepy. B 
BapnaHTax- cnoco6a Ha BHXpeBO* noTOK 
ra3oiunaKOBOM cwecu B03AeficTBy>OT bojihobum 
3HepreTMMecKMM noneiu. B036y>KAaeMbiM npw 



MCTeneHMM crpyB ra3oo6pa3Horo netfTpanbHoro 
n pofly boh Horo areHTa. /^ono/iHHTeribHo 
npoAyBOMHbifi areHT MoxceT noAaBaTbca 

OAHOBpeMeHHO CHM3y M CBepXy BCTpeMHblMM 

noToicaMM. flpn 3tom pacxoA ra30o6pa3Horo 
HeMTpa/ibHoro npoAYBOHHoro areHTa nepes 
AOHHbie cpypMbi noBbiniaioT unu noHfiwaioT b 
cooTBeTCTBMH c nepeMemeHweM cpypMbi no 
BbicoTe KOHBepTepa. Conna BepxHe« cpypMbi 
ycTpoficTBa opueHTupoBaHbi raHreHi^naribHo. 
HaicnoHHo k ee ocu n paBHOMepHO pacnonoweHbi 
no oKpyxHocTM. ^HMine KOHBepTepa CHa6)xeHO 
Aohhwmm 0ypMaMM. BepxHflH cpypiwa 
AononHnrenbHo CHa6xeHa reHepaTopaMM 
BbicoKonacTOTHbix KoneoaHutf m Mo*eT 6biTb 
BbinonHeHa MHorofipycHofi c HepaBHbiM 
HaKnoHOM conen Ha pasHbix apycax. Conna 
caMoro BepXHero apyca flon>KHbi 6biTb 
opueHTupoBaHbi paAnanbHO. B HM>KHetf HacTM 
cpypMbi MOixeT 6brrb pacnonoJKeHo i^eHTpanbHoe 
conno. 2 cn 22 3.n. cp-nbi, 14 mi., 4 Ta6n. 
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(57) Abstract: 

FIELD: ferrous metallurgy, more 
specifically, oxygen -converter production 
process. SUBSTANCE: method includes 
neutralization of slag prior to heat tapping 
by introduction into converter of 
neutralizing component with formation of 
neutral slag in form of homogeneous liquid 
phase. After steel tapping and leaving a 
part of slag, lining surface of converter is 
coated with slag lining by preliminary 
foaming of slag by jets of neutral blowing 
agent to form gas-slag mixture which is 
swirled coaxially to converter body. Some 
versions of the method includes treatment of 
swirled flow of gas-slag mixture with wave 
energy field set up during efflux of jets of 
gaseous neutral blowing agent. Additionally 
blowing agent may be supplied simultaneously 
from top and from below by counter flows. In 
so doing, flow rate of gaseous neutral 
blowing agent through bottom lances is 
increased or decreased in compliance with 
moving of the lance in height of converter: 
Nozzles of overhead lance of the device are 
oriented tangentially and inclined to its 
axis and uniformly arranged over 
circumference. Converter bottom has bottom 
lances. Overheads lance is additionally 
provided with generator of high-frequency 
vibrations and may be made multitier with 
unequal inclination of jets at different 



tiers. Nozzles of the most top tier shall be 
oriented radially. Central nozzle may be 
located in lance lower part. EFFECT: • higher 
efficiency. 24 cl, 14 dwg, 4 tbl 
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M3o6peTeHne othocmtca k MepHOM 
MeTa/myprnn, a mmchho. k 

KMCJlOpOAHO-KOHBepTepHOMy npon3BOACTBy n 
MO>KeT 6biTb ncno/ib3oaaHO Ana yBenwHeHMfl 
cppica KaMnaHMM omeynopHofl cpyTepoBKM 
KOHeepTepoB. 

l/te npeAiuecTByKJinero y dosha TexHMKM 

H3BeCTHbl CnOC06bl BOCCTaHOBJieHUJI 0yTepOBKM 

KOHBepTepa, noBbiujatoi^Me cpoK cny>KOu 
omeynopHofl cpyTepoBKM m cnoco6crByioLAMe 
yBe/iMMeHMto cpoKa KaMnaHMM KOHBepfepa. 

KaK npaBMJio 3TM cnocoobi HanpaB/teHbi Ha 
3aMeflneHne npoijeccoB pa3pyweHM« 
omeynopHOM cpyTepoBKM, BOSHUKaramwx M3-3a 
BbJCOKnx TeMnepaTyp m /lOKanbHbix 
TeMnepaTypHbix nepenaAOB Ha noBepxHoc™ 
cpyrepoBKM, bucokom anpeccuBHocTM cpeflbi, 
KOHTaianpyioi^eR c cpyTepoBKofi m t.a., a Tarae 
60/ibiunx cxopocTeii npoTeioHMfl Bcex 
npoueccoB. KOTOpbiMM xapaKTepn3yeTcn 
KMcnopoAHO-KOHBepTepHafl ruiaBKa (cm. 
TpwropbeB B.n. m AP- KoHCTpyKHMM m 
npoeKTupoBaHne arperaTOB CTaneanaBunbHoro 
npoM3BOACTBa. - M.: MUCCMC, 1995. c. 35-53). 

Oahmm K3 cnocooos peMOHTa M3HoujeHHotf 
noBepxHocru cpyTepoBKM KOHBepTepoB «BnneTC« 
BbinoriHeHne b KOHBepTepe cnqn 0yTepoBKH 
pa3JiMHHbiM no TonmuHe c yneTOM 

MHT8HCMBHOCTH pa3pyweHHfl ee OTASDbHO 

yqacTKOB. TaKaa cpyTepoBKa no3BO/weT 

nOBblCMTb CTOMKOCTb H yBBJIMMMTb CTeneHb 

Mcnonb30BaHnn omeynopoB 3a cmst 6onee 
paBHOMepHoro cpa6aTbiBaHHfl ao MUHUManbHo 

B03MOXHOM OCT 3TOH H O M TOJILl^MHbl. 

OAHaKO BbiLiieyKa3aHHafl cpyTepoBKa 
n3MeHneT BHyTpeHHioio reoMeTpwo v\, 
cooTBeTCTBeHHO, npocpM/ib pa6oMero 
npocTpa HCTBa KOHBepTepa, mto OTpMijaTenbHO 
annfleT Ha ruiApoAMHaMMKy pacnnaBa w 
cymecTBeHHo yxyAiuaeT ycnoBkm pa6orbi ' 
npuBOAa nosopOTa KOHBepTepa n3-3a cMemeHMA 
era ueHTpoBKM (cm. TaM we, c. 43). • 

Hau6onee ujupOKO npuMenneMbiM . Ha 

OTeneCTBeHHbJX KOHBepTepHblX npOM3BOACTBaX 
Cn0C060M BOCCTaHOBXieHM« cpyTepoBKM 

ABnweTcn HaHeceHne Me>KAy ftnaBicaMM Ha 

M3HOLLfeHHyK) nOBepXHOCTb cpyTepoBKM 

nepumasoBbix omeynopoB, HarpeTbix ao 
BbicoKux TeMnepaTyp cpaKenbHbtM 

TOpKpeTMpOBaHMeM. 

npn HaHeceHnn Ha peMOHTupyeMyio 
nOBepXHOCTb orHeynopHoro nopowKa nacTni^bi 
nopoLUKa nepeBOA^Tcyi m3ctmmho b Kt/iAxyio 
0paKi4Mfo nyTeM HarpeBa Mac™ij nopoujKa b 
cpaKe/ie cneunanbHOM ropexiKn. HaneceHne 
TOpKpeTMaccbi npon3BOAHTcq cnei4na/ibHbiMn 

TOpKpeTMaiUMHaMM, BKntOHaiOU4HMM cpypMy c 

MexaHMSMOM ee spameHMfl \a nepeMemeHMB m 
KOMimeKT o6opyAOBaHMR. B KOTODOe bxoa^t 
riHSBMOKa wepHbie Hacocbi, cucTeMa noABOAa 
TOpKpeTMaccbi, cxaToro B03Ayxa KMcnopOAa m 
BOAbi. r>pn pa6oTe Ann paBHOMepHoro noKpbrrun 
■ cpyTepoBKM TopKpeTMaccofl cpypMy BpainatoT 
BOKpyr cbosm ocu n nepeMemajoT no BbicoTe 
(cm. tsm )Ke, c. 53-54). 

OAnaKo nonyweHHbie stmm cnoco6oM 
TopKpeT noKpbiTna HMeioT noKanbHbie 
HepaBHowepHocTM nosepxHocTM b BMAe 
nopucTocTM, hto o6yc/ios/ieHo TexHO/iorvieR 
HaHeceHnw noKpbiTHjq. a TaioKe HeAocTaTOMHoe 
KonnnecTBo c8o6oAHoro yrnepOAa b cocTaBe, 
mto pe3KO cHn>KaeT CTOHKocTb noKpbiTUR npn 
B3anMOAeCicTBHH c arpeccwBHOfi 

LunaKora30MeTaj]nnHecKoft 3Mynbcnefi, 
o6pa3yHDiAeCicn b npoL(ecce nonyHeHUA CTajin. 
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KpOMe Toro, stot cnoco6 peMOHTa cpyTepoBKM 
xapaKTepusyeTCP 6ojibujiiMH SHepro- m 
TpyA03aTpaTaMM . 

• M3BecTeH cnoco6 BoccTaHOB/ieHnfl 
cpyTepoBKM KOHBepTepa a rop*meM coctoahmm, 
BK/ifOMaioLUMfi co3AaHMe bo BpeMH nnasKM Ha 
noBepxHOCTM cpyTepoBKM ainaKOBoro rapHMcaxa 
us ninaKOB, 3HaMHTertbHO MeHee arpeccMBHbix 
no oTHOiueHMio k cpyTepoBKe. TaKMe umaKM 
HaBOA^Tcji b KOHBepTepe 3a cneT npMMeHeHMfl 

AOJ10MMTM3MPOBaHHO« M3BeCTM MUM AODOMUTa M 

coAep>KaT b CBoeM cocTaBe ao"~6-10 0 /o MgO. 
OiunaKoaaHMe cjimbhom m 3arpy30MHOM 
noBepxHOCTM cpyTepoBKM KOHBepTepa, a Ta»OKe 
ero AHuma MarHesMa/ibHbiMM umaKaMM 
cnoco6cTByeT noabJUieHiuo ctoCikoctm 
cpyTepoBKM Ha 2-30% (cm. tsm xe, c. 43). 

HeAOCTaTKOM M3BecTHoro cnoco6a flBnyjeTca 
3aTpyAHeHHOCTb KOHTponn xnMnnecKoro cocraea 
ninaKOB. KpoMe Tbro, innaKOBbJM rapHMca>K 
HepaBHOMepno pacnpeAermeTC* no 
nosepxHocTM cpyTepoBKM, MMeeT nopMCTyio 
CTpyKTypy m HeAOCTaTOMHoe . (b cocTaBe) 
KonnMecTBo CBODOAHoro ymepoAa. hto 

flBJlfleTCfl npMHMHOM HeAOCTaTOMHOM CTOMKOCTM 
nOKpblTMR M npMBOAHT, B KOH6MH0M MTOre, K 

pa3rapy 0yTepoBKM m chmxbhmk) cpoKa 
KSMnaHMM KOHBeprepa. 

HaMOonee 6/im3khm aHanoroM, Bbi6paHHbiM 
3a npoTOTMn M3o6peTeHMn, «an«eTCH cnoco6 
BoccTaHOB/ieHMR cpyTepoBKM KOHBepTepa B 

rOpflMeM COCTOHHMM, BKHkOMaKDlAMM BbinyCK 

MeTanna onepeAHOH nnasKM M3 KOHBepTepa c 
ocTaajieHneM wacTM KOHBepTepHoro uinaKa, 
HaHeceHne , na nosepxHOCTb cpyTepoBKM 
uinaKOBoro rapHMcaxa nyTeM BcneHMBaHMfl 
ocT3BneH Horo uinaica 3a CMeT noflaMM Ha ero 
nOBepXHOCTb TaHreHMManbHO HaicnoHeHHbix 
CTpyM ra30o6pa3Horo He^TpanbHoro 
npoAysoHHoro areHTa noA AaeneHMeM c 
noMOLAbfO BepxHefi npoAyBOHHOM cpypMbf (cm. 
saflBKy N 95108421/02. (A1). m. C 21 C 5744, 
20.01.97). 

HeAOCTaTKOM cnocooa no npoTOTMrry 
jianneTCfl to, mto npM co3AaHMM rapHMca>Ka M3 
ocTasnseMoro b KOHBepTepe uinaica He 
yMHTbJBaeTcn ero BH3K0CTb m xm m MMecKa 
arpeccMBHOCTb no OTHOiueHMio k ochobhom 
cpyTepoBKe. 3to yxyAiuaeT KanecTBO m cHM«aeT 
CTofiKocTb tunaKOBoro rapHMcaxa, mto npMBOAMT 
k pasrapy cpyTepoBKM m coKpaiAeHMio KaMnaHMM 
KOHBepTepa. 

TexHMMecKOM 3aAaMeft, Ha peiueHMe kotodom 
. HanpaBneHo M3o6peTeHMe, HB/iJieTCfl 
o6ecneMeHMe coxpaHeHMA BHyTpeHHeR 
reoMeTpMn KHcnopoAHoro KOHBepTepa sa cneT 
KOMneHcai^HM M3Hoca ero cpyTepoBKM nyTeM 
nepMOAn^ecKoro HapaiAMBaHMq Ha noBepxnocTH 
cpyTepoBKM 3aiAMTHoro (LunaKosoro) cnon 
rapHMcajKa c 6e3Ae0eKTHOH CTpyKTypoCi b bma@ 
KopKoo6pa3Horo nnoTHoro noKpbrrMp, xnMMHecioi 
HetiTpanbHoro no OTHOiueHMJo k ochobho^ 
cpyTepoBKe. 

Peujenne nocTaaneHHOi^ 3aAaMM (b MacTn 
cnoco6a) o6ecneMHBaeTC« TeM. mto b cnoco6e 
BOCCT3 HO BJieH M 0yTepOBKM KOHBepTepa B 
ropflneM coctoahum. BicnKDMatoiAeM BbinycK 
MeTarma oMepeAHOM nnasKM M3 KOHBepTepa c 
ocTasneHMeM MacTM KOHBepTepHoro lunaKa, 
HaHeceHMe Ha nosepxHOCTb cpyTepoBKn 
tunaKOBoro rapHHcaxa nyTeM BcneHMBaHMn 
ocrraBneHHoro tunaKa 3a cneT noAaMM Ha ero 
noBepxHOCTb TaHreHi^vianbHo HaicnoHeHHbJX 
CTpyCi ra30o6pa3Horo HeMTpanbHoro 
npoAysoMHoro areHTa noA AasneHMeM c 
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noMOLMbKD BepxHefl npoAyBOMHOi* qbypMbi, 
cornacHo M3o6peTeHMio nepeA BbtnycKOM 
OMepeAHOM nnaaKM ocymecTennioT o6pa30BaHne 

UjnaKOBOM OAHOpOAHOM >KHflKOM 0a3bl, 
XMMMMeCKOM HeClTpanbHOfi no OTHOLUeHHIO K 

cfiyrepoBKe, nyTeM eeofla b KOHBepTep 5 
KOMnoHSHTOB An* H©MTpann3au,nn uunaKa m 
AOBoakh ero ochobhoctm ao BennHMHbi He 
6onee 4 c coAepwaHMeM FeO ao 27% m MgO He 
6onee 10%, npuneiw npn HaneceHUM wnaKOBoro 
rapHnca>Ka Ha noBepXHOCTb 0yTepoBKM J0 
uinaKOByio OAHopoAHyio xoiAKyK) 0a3y 
BcneHUBafOT CTpynMM ra3oo6pa3Horo 
Hei^Tpa/ibHoro npoAyBOMHoro areHTa ao 
o6pa30BaHnj? ra30uinaKOBoti cwecn. KOTOpyjo 

npMBOAST B BMXpeBOe ABM)KeHMe COOCHO 

KOHBepTepy ; 75 

- b KanecTBe ra30o6pa3Horo HeffrrpanbHoro 
ra30o6pa3HOro HetfTpanbHoro npoAyBOMHoro 
areHTa ncnonb3yfOT asoT, KOToputf noAatoT 
CTpyjiMM nepe3 BepxHiojo n poAy boh Hy 10 qtypMy c 
TaHreHi^nanbHO HaicnoHHbiMM m oflHOHanpaBneHO 
pacnono>xeHHbiMH conxiaMn; 20 

b KanecTBe HeMTpann3yioiAMX ujJiaK 
KOMnoneHTOB ncnonb3ywT CaO n/nnn 
MHn<oo6o)ioKeHHbifl ao/iomut; 

- Ann Hei*Tpann3amin uinara Mcnonb3yK>T 
oTxoAbi omeynopHbix MaTepna/ioe, 
coAep>KaiAMe MgO, HanpMMep MarnesnT, 25 
XpOMOMarHS3MT m/htim ao/iomut, 
npeABapnTenbHO M3MenbHafl mx Ha KycKM c 
pa3MepaMM He 6onee 100 mm, npuneM 
KO/innecTBO 3arpy>KaeMbix omeynopHbix 
MaiepnanoB noAAepxvi BaKDT b npeAenax ot 10 3Q 
AO 100 Mac.H. Ha 100 wac.M. mnaKa, 
ocTaBiuerocq b KOHaepTepe; 

- HefiTpann3yK)iAMe wnaK KOMnoHeHTbJ 
BBOAfT b Ko/inHecTBe 10-20% k o6beMy uunaKa; 

- Ha BuxpeBoft norOK ra30wnaK080fi CMecu 

B03AeCiCTByM3T BOJIHOBblM 3HepreTMHeCKMM 35 

noneM B036y x<Aae m bi m npn MCTeneHMM CTpyfi 
ra3oo6pa3Horo HewTpanbHoro npoAy boh Horo 
areHTa; 

AOnOTIHMTenbHO, OAHOBpeMeHHO c 

HaHeceHneM cnon rapHMcawa ocyiAecTanjiioT 
npuHyAMTenbHyio reHepaunw BbicoKonacTOTHbix 40 
Kone6aHi4Pi n poAy bom h o ro HefiTpajibHoro areHTa 
npn noMomn reHepaTopoB BbicoKonacTOTHbix 
Kone6aHMfl, pacnonoweHHbix Ha bwxoahux 
ynacTKax npOAyBOMHbix KaHanoB <fcypMbi; 

- HaHeceHne rapHMcawa ocymecrannioT c 
OAHOspeMeHHbiM ynnoTHeHneM HapaiAMBaeMoro 45 
cnofl rapHMcaaca aa cneT snepruM ny/ibcauuM 
AaBneHMP ra30o6pa3Horo HeiiTpanbHoro 

n poAy boh Horo areHTa n/nrtn SHeprwn 
b bicoKonacTOT h bix KoneoaHKfi. reHepupyeMbix 
npn npoAyBKe LunaKa; 5Q 

- AonoJiHMTe/ibHO npoBOA^T riOKanbHyio 
o6pa6oTKy noBepxHOCTH HaHeceHHoro Ha 
4>yTepoBKy cnoa rapHMcaaca, KOTOpyio npoBOAflT 
npn noKa/ibHOM ysennMeHnn ckopoctm 
snxpeBoro noTOKa ra3OiunaKOB0fl CMecu, b 
npocTpancTBe Me>KAy nosepXHocTbio qbyTepoBKM 55 
n BepXHefl npoAyBOMHofi qtypMbi npn ee 
nepeMeu4eHMM, npn stom CTeneHb noKa/ibHoro 
BOSAePicTBUfl BuxpeBoro noTOKa rasouinaKOBoCi 

CMecu Ha noBepXHOCTb Hapau^nBaeMoro cno« 
rapHnca>Ka perynnpyioT 3a cneT M3MeHeHnn 
ckopoctm noA"beMa n onycKaHun npoAysoHHoCi 60 
qbypMbi; 

- ra30o6pa3HbiM npoAyBOMHwft HePtTpanbHwCi 
areHT, HanpMMep a30T, noflawT nepe3 
AePtcTBywiAyjo Kwc/iopOAHyio 0ypwy 
CHa6?KeHHyfo a bto MaT mh ecKne 
nepeKpbiBaioiAHMMCR KnanaHaMn; 



- ocTaanneMbiPt b KOHBepTepe ^akmm ujnaK 
Aono/iHMTenbHO npoAyeaioT HHepTHbiM ra30M H3 
AohhoCi 0ypMbi; 

- rasooSpasHbitf Het^TpanbHbiM npoAyBOHHbfM 
areHT noAafOT pa3HOHanpaaneHHbiMM noTOKawin, 
c He MeHee neM Tpex wpycoB. ncnonb3yn Ana 
3Toro MHoroflpycHyfo BepxHioio npoAysoHHyjo 
0ypMy, npn 3tom nepeMemaKDT ee no BbicoTe 
KOHBepTepa m o6pa3yK)T 3a cneT 3Toro Ha 
ica>KAOM apyce noAann ra30o6pa3Horo 
HeiiTpanbHoro npoAyaoHHoro areHTa 
cooTBeTCTByibLnvie mm cneAyfotAne 3ohw: 30Hy 
HaneceHun rapHMca>Ka, 30Hy nacTHMHoro 
HaHeceHkiP rapHnca>Ka n o6pa6oT«n 
noBepxHocTM HaHeceHHoro cnon rapHMcaxa n 
30Hy o6pa6oTKH noBepxHocTM rapHUca^ca m 
o6pa30BaHM« nHeBMaTMMecKoro 3aTBopa. npn 
stom soHy HaneceHHH rapHncajica o6pa3ywT 
TaHreHi^nanbHo-HaKnoHHbJMM cTpyHMM 
ra3oo6pa3Horo He^TparibHoro n po Ay bom Horo 
areHTa, ncTeKafoi^MMM c HHWHero fipyca; 30Hy 
MacTMHHoro HaHeceHua m o6pa6oTKM 
noBepxHocTM HaHeceHHoro rapHucaxca o6pa3ytoT 
TaHreHi^nanbHo-HaKnoHHbiMM CTpynMM 
ra3oo6pa3Horo HefiTpajibHoro npoAyaoHHoro 
areHTa, ncTeKajoiAMMH c npOMe>KyTOMHbix 
flpycos, noA MeHbtUMM HawioHOM, neM HaxnoH 
crpyw npeAbiAyi^ero HM^onero apyca, a soHy 
o6pa6bTKM n nHeBMaTMMecKoro 3aTBopa 
o6pa3yK)T paAnanbHbiMM cTpy^Mn 
ra3oo6pa3Horo HewTpanbHoro npoAyaoMHoro 
areHTa. ncreKa 1011411 mm c BepxHero npyca; 

- no XOAy lOMnaHMM B COOTBeTCTBM m c 

pasrapoM cpyrrepoBKM noBbiiuaiOT 

AanbHo6oiiHOCTb cTpyft rasoo6pa3Horo 
HeftTparibHoro npoAyBOMHoro areHTa 3a cneT 
MSMeneHMfl KpMTMHecKoro AMaMeTpa 
npoAYBOMHbix conen c{)ypMbi; 

- otoTUM ra30o6pa3HbiM HeMTpanbHbifl 
npOAyBOMHbi« areHT noAaiOT OAHOBpeMeHHO 
CHM3y M CBepXy BCTpeHHWMM noToxaMM, npM 
stom pacxoA ra30o6pasHoro neMTpanbHoro 
npoAyBOMHoro areHTa nepe3 AOHHbie qbypMW 

nOBblLUaJOT MT1M nOHMJXaiOT B COOTBeTCTBMM C 

nepeweLueHneM cpypMbi no BbicoTe KOHBepTepa. 

B MacTM ycrpoMCTBa peiueHMe nocraBneHHOM 
33AaMM o6ecneMMBaeTcq reM, mto b yorpo florae 

ATtfl BOCCTaHOBTieHMR Q^yTepOBKM KOHBepTepa B 

rop«MeM cocTOAHMM, coAep)xaiAeM rapnyc 
KOHBepTepa c ahmiacm m BepXH©K> 0ypMy c 
TaHreHi^naribHO HaxrJOHHbiMM m 

pacno/ioxeHHbiMM no OKpy)KHOCTM qbypMbi 
connaMM. cornacno M3o6peTeHMK3 conna qbypMbi 
opueHTMpoBaHbi TaHreHLiManbHO-HaKnoHHO k ee 
ocu m paBHOMepHo pacnono)KeHbi no 
OKpyjKHOCTH qbypMbi c nepeceneHMeM ocefl 
cone/i c anocKOCTWMM mx bxoahwx m buxoahwx 
cpesos b roMKax. . pacnonoaceHHbix Ha 
CMMMeTpMMHOM KOHMMecKOM nosepxHOCTM; yron 
npn BepujMHe KOHyca. o6pa30BaHHoro 

CMMMeTpMMHOM KOHMMeCKOM nOBepXHOCTbJO, 

cocTaBnseT 10-25 °, . npM stom yron, 
o6pa30BaHHWM ocbK) Ka^KAoro conna m 
nepneHAMKyriflpoM, onymeHHbiM M3 tomkm 
nepeceneHMfl ocm conna c 6okoboA 
noBepxHOCTbK) 3Toro Konyca Ha nnocKOCTb, 
nepneHAHKyriflpHyKD k ocm cmmmbtpmm KOHyca, 
cocTaB/ifleT 13-21 °, a mmcjio conen Bepxnefl 
qbypMbi cocTasnyieT 6onee 3; 

- AHMLue KOHBepTepa CHa6>xeHO aohhwmm 
4)ypMaMM; 

AOHHwe cpypMbi pacnono«<eHbi b 
ijeHTpanbHoPi 30He AHuuna KOHBepTepa, npM 
stom tom km nepeceHeHMfl mx oceM c nnOCKOCTblO 
pacnonojxeHMfl ycnoBHoro ypoBHfl ocTaanneMofi 
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nacTki LUJiaKa a KOHBepTepe pacnonoKeHU 
BHyTpn oKpy>KnocTM , Ha koto port pacnono>KeHbi 
tohkm nepeceneHMR oceft conen eepxHeft 
cpypMbi c 3tom we rmocKOCTbio npM pa3Hbix 
pa6oMnx nonoxeHunx BepXHeM 0ypMbi; 

- flOHHbie cpypMbi cna6»ceHbi aBTOMaTMHecKM 
nepeKpbtBatou^nMncn icnanaHaMut; 

- BepXHflfl cpypMa flonoriHMTenbHo cHaoxeHa 
reHepaTopaMM BbicoKOHacroTHbix Kone6aHnw; 

- reHepaTopbi BwcoKOHacTOTHbix Kone6aHMfi 
BepxHefl cpypMbi pacnonoweHbi b npeAconnoBbtx 
o6-beMax conen; 

- reHepaTopbi BbicoKOHacTOTHbix KoneoaHMfl 
BepxHetf cpypMbi BbinonHeHbi a bmab connoBbix 
6/iokob c npeAconnoBbJMM o6~beMaMH m 
TynHKOBbiMM icaHanaMM - pe30HaT0paMM, npn 

3TOM OCM CUMMerpklM 6/IOKOB OpHeHTHDOBaHbl 

TaHreHu,naribHO-HaKnoHHO k ocm cpypMbi; 

- BepxHfln cpypMa BbinortHeHa MHoronpycHOM, 
npn 3tom HatcnoH conen KaxcAoro nocneAyfomero 

. «pyca b HanpasneHUM ot HM3a k Bepxy qbypMbi 
BbinoriHeH 6onee nonorMM no OTHOiueHMK) k 
HaKnoHy conen npeAbJAymero flpyca; 

- ocm conen caMoro BepXHero npyca 
MHoroHpycxoPi cpypMbi opueHTupoBaHbi 
paflnaribHo; 

-•BepxHflH cpypMa AononHMTenbHO CHa6>KeHa 
hmjkhmm qeHTparibHbiM connoM, 

pacnonojKeHHbiM no ocm cpypMbi. 

TexHMHecKMM pe3ynbTaTOM ot 

ncnonb30BaHWH n3o6peTeHM«, HansieTCfl 
SHaMMTenbHoe noBbiujeHMe cpoica xaMnaHMM 
KOHBepTepa 3a cneT KOMneHcai4nn M3HOca 
0yTepoBKM HenocpeACTBeHHo b 

nponsBOflCTBeHHOM i^nKD© BbinnaBKM CTanw. 

Ha a>r. 1 M3o6pa>KeHa npMHi^iinnanbHaji 
cxeMa MHoroypOBHeso« qtypMbi; Ha cpMr. 2 - 

OAMH H3 BapnaHTOB npi4H I4M n Man bHOft cxeMbi 

MHoroypoBHeBOM cpypMbi; Ha cpur. 3 - cxeMa 
TexHonorMM HaHeceHun rapHMcaxa Ha 
0yTepoBKy c Mcnonb3osaHMeM BepXHero m 
HM)KHero AyTbfl (cxeMa opMeHTai^MM crpyfl 
HM^wero Ayrb« m caMoro HMJKHero ypoBHfl 
npoAyBKM or BepXHero AyTbfl); Ha cpMr. 4 - to 
we (bma CBepxy Ha o>Mr. 3); Ha cpMr. 5 - 
reoMeTpunecKafl cxeMa, noacHfliomafl 
reoMeTpMHecKMe cooTHOujeHnq pacnonoxeHun b 
npocTpaHCTBe ocefi crpyfi ra3oo6pa3Horo 
HeCtTpanbHoro n poAy boh hoto areHTa; Ha cpMr. 6 
n 7 - cxeMa npoLjecca HaHeceHwa rapHMcaxa c 
o6pa30BaHneM paanMHHbix soh npM era 
HaneceHUM; Ha cpMr. 8-11 - cxeMa npOLjecca 
HaHeceHnq rapHMcaaca npM pa3nMMHbix 
nono>xeHMflx BepxHevi npoAyBOMHOM cpypMbi; Ha 

.CpMr. 12-14 - Da3HOBMAHOCTM KOHCTpyKl^MM 
HaKOHBMHUKOB BepXHeft CpypMbi. 

YCTpOMCTBO (BapMaHTbl BblHOnHeHMfl, CM. 

cpur. 1 m 4) co,qep>KaT KOHBepTep 1, BepXHtora 
cpypMy 2 c pa b hom b pho pacnonoweHHbiMM no ee 
oKpy>KHOCTM rpynnaMM 3; 4; 5 npoAysoHHbix 
conen. 

B BapMaHTax BbinonHeHM« (cm. cpMr. 1, 2, 
6-11), BepxHHH cpypMa 2 coAep>KMT unM rpynnw 
conen 3; 4; 5. unw TonbKO OAHy rpynny conen 3. 

B OAHOM M3 BapuaHToa BbinonHeHMA (cm. 
cpur. 3, 4), Ann noAann ra30o6pa3Horo 
HeCiTpanbHoro npoAysoMHoro areHTa 
Mcnonb3yK)T npoAyBOHHoe cpeACTBo, 
BbinonHeHHoe e BMAe CMeHHoft KMcnopOAHOM 
cpypMbi, coAepxamefl TonbKO OAHy rpynny 
conen 3, KOTopwe paBHOMepHo pacnonoweHbi 
no ee OKpy>KHOCTM m copMeHTMposaHW nofl 

OflMHaKOBbIM OCTpblM ymOM K OCM 0ypMbl. TOMKM 

nepeceneHM^ oceM conen rpynnbt 3 BepXHeti 

CpypMbf C nnoCKOCTqMM MX BXOAHbJX M BblXOAHblX 



ceneHMM pacnonoKeHbi na cmmm6tpmhhom 
KOHycHOM noeepxHOCTM c yrnoM npM BepujMHe 
KOHyca, cocTasnmou^MM ot 9 ao 19°, npM stom 
yron, oSpasoBaHHbiM ocbio xswcAoro conna m 
nepneHAHKynapoM, onyiAeHHbiM M3 tohkm 
nepeceneHMA ocm conna c KOHycHofl 
noBepxHOCTbio Ha nnocxocTb, 

■ nepneHAMKynwpHyio k ocm CMMMeTpMM KOHyca, 
cocTaanqer ot 14 ao 20°, a MMcno conen 
cocTaanfleT oonee 3. FlpeAnoHTviTenbHO. hto6u 
10 KaHanbJ 6 HM>KHero AyTb« 6buiM pacnonoxeHbi b 
MeHTpanbHoft 30He AHttma KOHBepTepa 1 w 

COpMeHTMpOBaHbl T3KMM o6pa30M, HT06bl TOHKM 

nepeceHeHMf? oceM stmx KaHanoB c rmocKOCTbio 
pacnonoxceHufl ycnoBHoro ypoBHH 
ocTaanneMoro uunaica b KOHBepTepe 6binn 
15 pacnonojxeHbi BHyrpM oKpyxHOCTW, Ha KOTopoi^ 
pacnonoxeHW tohkm nepecBHeHMH oce« conen 
BepxHefi cpypMbi c 3Tofi xe nnocKocrbio npM 
o6biHHOM HMXo-ieM pa6oMeM nonoxeHMM BepxHefi 
0ypMbJ 2. 

B ApyroM Bapnai-rre BbinonHeHMfl (cm. cpur. 1, 

20 2), BepxHflji cpypMa 2 BbinonHena MHoroapycHofl 
m coAep)KMT . pacnonoweHHbie Ha pa3Hbtx 
ypOBHJwc (qpycax) rpynnw npoAyBOMHbix conen 
3-5. Ocm conen rpynn 3 m 4 opMeHTMpOBaHbi 
HaKnoHHO-TaHreHLiManbHO, a rpynnbi 5 - 

2s paAnanbHO no OTHomeH Mto k ocm cpypMbi 2. 
BepTMKanbHafl cocTaanyiioiAaq HaKnoHa rpynnbi 
conen 4 MeHbiue, neM y rpynnw conen 3, T.e. 
rpynna conen 4 pacnonoweHa 6onee nonoro 
OTHOCMTenbHO rpynnbi conen 3 (cm. cpMr. 2). 
Ha 0Mr. 1 noKa3aH oahh M3 BapMaHToa - 

30 BapwaHT BbinonHeHMP, b kotopom KaacAaa rpynna 
conen noAKnioHeHa nepe3 perynqTopw, 
HanpMMep xpaHbi 7-9, k OTAenbHbiM nMHMflM 
10-12 noAaHM ra30oopa3Horo . HeMTpanbHora 
npoAyaoMHoro areHTa, coeAMHeHHUM c o6iamm 
TpaKTOM (Ha nepT. ycnoBHO hb noKa3aH0) 

35 noABHM HeMTpanbHora areHTa. 

B BapMaHTax BbinonHeHMR (cm. cpMr. 12-14), 
rpynnw conen 3-5, BepxHei* cpypMbi 2, 
BbinonHeHbi b bmab connoBbix 6noxoB, 
CHa6>KeHHbix reHepaTopaMM BbicoKonacTOTHbtx 
Kone6aHMM b BMAe raaoAMHaMMHecKMX HacaAOK, 

40 ycTaHOBneHHbix Ha BbixoAHbix ynacTKax 
npoAy boh h bix KaHanoB cpypMbi 2. ConnoBbie 
6noxM coAepwaT Kopnyc 13 c CMMMeTpMHHO 
pacnonoxeHHbiMM OTHOCMTenbHO ocm 6noxa 
AByMfl MAeHTMHHbJMM connaMM 14. B 3TMX 

4S BapMaHTax TpaKTbi 15 noAaHM ra30o6pa3Horo 
HefiTpanbHoro npoAysoMHoro areHTa k 
n poAy bohh bi m connaM Bcex rpynn coo6meHbi c 
hmmm nepes npeflconnoBbie KaMepbi 16, 
KOTOpbie MoryT 6biTb AononnMTenbHO CHa6>KeHbi 
AnacpparMaMM 17. 

50 Ann yBenMHeHMfl ckodoctm ra30o6pa3Horo 
HeC^TpanbHoro npoAyeoHHoro areHTa b 
npOAyBOHHbix KaHanax Ha BXOAe b 
npeAconnoBbie KaMepbi 16 ycraHoaneHbi 
connosbie HacaAKM 18, BbinonneHHbie b BMAe 
conen /lasanfl. PacceKaTenw noTOKa MoryT 6b(Tb 

55 BbinonHeHbi b BMAe nupaMMAKM 1 9 (cm. cpMr. 1 2), 
ccpepbi Ha flep>KaBKe 20. (cm. cpMr. 13) Mnn 
TynMKOBoro KaHana 21 (pe3onaTop 
rapTMaHOBCKoro Tuna, cm. cpur. 14). 

Hanoonee npocTbiM b McnonneHMM m b 

AOCT3TOHHOM CTeneHM SCpCpetCTMBHblM, K3K 

60 noKa3anM McnwraHMw, ABnaeTCfl BapMaHT c 
TynMKOBWM KananoM (cm. cpwr. 14). npMneM npn 
oflHOTMnHbix ycnoBMsix npoAyBKn (HaHeceHM^ 
rapHMca>Ka) b Ana0parMe 1 7 jok cpeACTBe 

KOppeKTMpOBKM BHyTpeHHeM reOM6TpMM 

nynbcaTopa HeT Heo6xoflHM0CTM. 

B 3tom cnynae Anaqbpanvia He 
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ycTaHaBHHBaeTCfl, nocKonbicy BHyTpeHHHH 
reoMeTpua nynbcaTopa MOweT 6b)Tb noAoSpaHa 
sapanee, mo CHHxaeT noTepn AaeneHun 
ra30o6pa3Horo HeMrpanbHoro npoflyBOMHoro 
areHTa. 

B BapnaHTax BbinonHeHMfl BepxHeft cpypiwbi c 
HcnojibaoaaHneM connoBbix 6/iokob 
npeAnoMTHTe/ibHO, MTo6bi coruioBbie 6jiokm 
6binn BbinonHeHbi nnoocwMM, T.e. coana 
pacnonaranncb b oflHofi nnocKoc™, KaK 
noKaaaHO Ha cpur. 12-14. 3to yeycnoaneno mx 
TaHreHunanbHO-HatcnoHHotf opueHTMpoBKOfi m 
ynpoujaeT KOHcrpyKLjwo ycrpoficraa. 

ripn ocyu4ecTB/ieHHM cnoco6a u ero 
BapnaHTOB HananoM nponecca HaHeceHun 
rapHwcaxa HsnaeTca cosAaHMe b KOHBepTepe 

OAHOpOAHOPi XCMAKOM tiinaKOBOtf cpa3bi. KOTopan 
b AanbHertujeM H a hocuitcs b BviAe on oh 
3aiAMTHoro rapHHcaaca Ha noBepxHOCTb 
peMOHTMpyeMofi cpyTepoBKM. 

Co3AaHne OAHopoAHofi jkmakom wnaKOBOM 
cpa3bi ocyLnecTan«eTCfl nyTeM BBOAa b 
KOHBepTep iunaKOo6pa3yK)iAMx ko m n o He h to b 
o6pa3y»iAHXCfl npn nnaBxe CTann, 
HefiTpannsyiOLnnx arpeccuBHOCTb lunara. Bboa 

3THX KOMnOHSHTOB OCy U4SCTB/1 fl KDT HO MCTeHBHMH 

90-95% BpeiweHH nnaBKW (3a 10-15 mmh ao 
OKOHMaHMfl rmaBKM). 

Ha btopom aTane BbinycKaioT cranb, OTceicafl 
pacweTHoe KonwnecTBO ocTaan«eMoro wnaKa, n 
npucTynaioT k HaHeceHwo rapHHcaaca Ha 
noBepxHOCTb cpyTepoBKM. 

B BapnaHTe cnoco6a nnaBxy vi 
nocneAytomee HaHeceHwe rapHncaxa BeAyT c 
McnorjbsoBaHneM cpypM, aHaxiorvMHbix no 

KOHCTpyiCL^MH. CtypMa pfW fipOAyBKH 

HefiTpanbHbiM areHTOM TaKaa ace, icax v\ 
KucnopOAHan 0ypMa. flpn stom Lienecoo6pa3H0 
npuMeHWTb cpypMbi k TaHreHi^ManbHO-HaicnoHHoCi 
opMeHTas^neCi n po Ay boh h wx conen (cm. 
no/ie3HyKD MOAenb N 5407, 1997). OypMbJ Taxofi 
KOHCTpyio^Mn (cm. cpwr. 3-5) Ha nepBOM 3Tane 
cnoco6cTByxoT 6biCTpoMy o<5pa30BaHwo 

OAHODOAHOfl JKHAKOM ILITiaXOBOM Cpa3bl npn 
BBeA©HMH b KOHBepTep HewtTpanH3yKDLL(HX 
tuna KOo6pa3yio mux KOMnoHeHTOB, a Ha btopom - 
no3Bon*!OT o6ecneHHTb npn npoAysxe 
HefiTpanbHbiM areHTOM co3AaHne 

CTai^MOHapHoro BHxpa, coocnoro KOHBepTepy. 
OMbisaioiAero cpyTepOBxy. 

B o6iAeM cnynae opneHTaL\Mfl cTpyCj b 
cpypMe BepxHero AyTbfl onpeAenfleTCH onbrmbiM 

nyTeM B 3aBMCHMOCTH OT KOHKpeTHblX ycnoBMM 

pa6oTw (pasMepos KOHBepTepa m cpypMbi, 
KO/innecTBa ocTasnHeMoro imiaKa. ero 

0H3MKO-XHMHHeCKHX CBOMCTB M T.A-), OAH3KO BO 

Bcex BapnaHTax BortnomeHMH n3o6peTeHmi 
opneHTaijMB cTpyR BepxHero AyTbfl AOJiJKHa 
o6ecneMMBaTb B03HnxHOBeHne CTai^noHapHoro 
ra30innaKOBoro Buxpn, coocHoro KOHBepTepy. 

ripn npoAyBKe HefiTpa/ibHbJM areHTOM 
LunaKa, ocTaBiuerocji nocne Bbinycio CTann, noA 
AewcTBueM CTpyfi ra3oo6pa3Horo HeMTpa/ibHoro 
npoAyBOHHoro areHTa tunaK BOBnexaeTCfl b 
BHXpeBoe ABM>xeHMe, npn stom Ha nosepxHOCTM 
0yTepoBxn HannHaeT cpopMnpOBaTbca 
nepBMHHbifi cnoii rapHnca>Ka ms ocasxAaeMoro Ha 
noBepxHOCTb cpyTepoBKvt iiinaxa. 

npn nepeMemeHHH BepxHefi 0ypMw 2 no 
BbtcoTe KOHBepTepa LunaKOBbiM rapHnca>K 
H3H0CMTCP Ha boo noBepxHOCTb cpyTepoBKM. 

B 3T0M BapnaHTe Bonn 0U4 en h r cnoco6a 
mo>kho Taioxe coneTaTb aepxHee u Hn>KHee 
AyTbe, npn stom B03M0>KHbi cneAyKJLAne 
BapnaHTbi. 
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nepBMMHoe BcneHMBaHne ocTaBJi«eMoro 
tunaKa Ha bckj awcoTy KOHBepTepa 3a cneT 
Hw>KHero AyTbfl, 3aTeM BKnwneHne BepxHero 
AyTb« c MaxcMMaribHO bosm ohch bi m onycxaHneM 
cpypMbi 2 b KOHBepTep c cHmxeHneM 
HHTeHCMBHOcru HHJKHero AyTbfl no Mepe 
onycKaHMfl cpypMbi 2. 3to nosBonaeT CHMSMTb 
BJiMflHue B«3KOCTn uinaKa Ha o6pa30saHMe 
Bnxp« m paL^HOHaribHO ncnonb30BaTb SHeprnw 
BepxHMx crpyM. 

OAHOBpeMeHHaq npoAyBKa HePiTpanbHbiM 
npoAyBpMHbJM areHTOM npn HMxcHeM nonoxeHHM 

CpypMbi 2 BepXHMM H HUXCHMM AyTbeM C 

nocneAyioiAMM noAH^TneM cpypMbi 2 b KpatiHee 
aepxHee nono>KeHne (MHTeHCMBHOCTb HuxHero 
AyTbfl no Mepe noAHflTM« cpypMbi - 
noBbiwaeTca). 3to no3BonneT yMeHbiunTb yHOC 
iiinaKora30BOM cmscm . 

KoM6nHaL4HR BbiaieonncaHHbix sapnaHTOB 
(scneHUBaHne tunaica Ha bcio BbicoTy 
KOHBepTepa; onyctcaHne cpypMbi 2 c 
oAHOBpeMeHHbiM cHu^ceHneM noAann 
Hei^TparibHoro areHTa nepea HMKHHe 
npoAyBOHHbie KaHanw; noAH«Tne cpypMbi 2 Ha 

BCIO BblCOTy KOHBepTepa C OAHOBpeMeHHbiM 

noBbimeHneM noAann HefiTparibHoro areHTa 
Mepe3 KaHanbi 6 HWKHero AyTbfl). 

(Ipn npoAyBKe nepea BepxHtoio cpypMy 2 b 
o6"beMe KOHBepTepa reHepnpyioTcn 
BbicoKosacroTHbie Kone6aHMfl, hto o6ycnoB/ieHO 

rapTMaHOBCKMMM SCpCpeKTaMM (B3aMMOfleClCTBHe 

npflMbix h oTpaxceHHbix CTpyw ra30o6pa3Horo 
HefiTpanbHoro n poAy bohhoto areHTa). OAHaxo b 
BbJiueonMcaHHbix Bapnanrax BonnoiAeHUfl 
cnoco6a 3tot acpcpexT hbho He BbipaxeH. 

l~opa3AO oonee 3cp0eKTMBHbiM no 
cpaBHeHMio c BbJiueonMcaHHbiMH «anfl6TCR 
reHepupoBaHne BbicoKonacTOTHbix Kone6aHntf 
raaoo6pa3Horo HetiTpanbHoro npoAyBOHHoro 
areHTa npn HaHeceHnn rapHnca>Ka. npMMepbi 
ocyiAecTB/teHMji xoTopbix, npMBeAeHbi HM)Ke. 

B npeAnaraeMOM m3odp8t©hmh 

BbicoKonacTOTHbie KonecaHMA wcnonbsyiOTcn 
Anfl Ancneprai^nn BcneHeHHoro tunaica m 
Aono/iHMTexibHO ah« ynnoTHeHne 
0opMnpyeMoro Ha nosepxHocTM cpyTepoBKM 
enow rapHMca^ca. 

KaK yKa3biBanocb Bbitue, Han6onee npocTbiM 
b M3roTOBneHMM m SKcnnyaTaL^MH flanneTCfl 
BapwaHT BbinoriHeHMfl cpypMbi 2 c renepaTopaMn 
Kone6aHMft rapTMaHOBCKoro Tuna (c TynnKOBUMM 
KaHanaMM, cm. cpur. 14). B otom BapHaHTe 
BbinoriHeHun B3aMMOAeMCTBne CBepxsByKOBon 
CTpyn c TynHKOBbiM KaHanoM - pe30HaTopoM 
rapTMaHOBCKoro Tuna xapaiaepMsyeTCfl 

B03HHKH0BeHHeM pe>KMMa aBTOKOfie6aHHM 
BOJIHOBOM crpyKTypbi crpyM. 

3KcnepnMeHTaribHbiMM nccneAOBaHHAMU 
ycTanoBneHbi cneAyfoiAne ocHOBHwe 
ocooeHHOcTM npoi^eccoB, nponcxoAfliAHX b 
reHepaTOpe. 

B peaoHaTope 3a chbt BaaHMOAePicTBHfl 
npsMofi m oTpa>xeHHoPi crpyfi o6pa3yioTC« 
yAapHbie BoriHbi. BaanMOAePiCTByioiAHe c 

BOJ1HOBOM CTpyKTypOM CBepX3ByKOBOM CTpyM M 

reHepupyioiAne BHeaiHee axycTHHecKoe none. 
HacTOTa reHepupyeMbix Kone6aHMM n3MeHHeTca 
ot HecxoribKnx repi4 ao abcatkob icunorepu b 
3aBncnMOCTM ot pa3MepoB m rnyoHHbi 
reHepaTopa. CneKTpanbHbiK cooraB Kone6aHMH 
coAep>KMT paannMHbie rapMOHHxn, ocHOBHaa 
nacTOTa Kone6aHM« nerxo M3MeHfleTCR 
BapbnpoBanneM BHyTpeHHen reoMeTpnw 
reHepaTopa, b MacTHocTM AnaMeTpoM oTBepcTMW 
AnacpparMbi 17, hto no3BonaeT nerKo 
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HacTpanBaTb reHepaTop mcxoa* na KOHKpeTHbix 
ycnoBMM HaHeceHMfi rapHMcaxa. PIpMMeHeHMe 
noAo6Hbix reHepaTopoe npn BbinnaSKe CTann 
n3Becrao M3 npeAuiecTByioLAero ypoBHfl 
TeXHUKM, cm., HanpMMep, ^bomckmm. B.M. m AP 
npuMeweHne nynbctipyjOLAero flyTbH npn 
npon3BOACTBe CTa/in. - M.: MeTannyprMR 1985, 
c. 111-126. 

B npeAnoaceHHOM n3o6peTeHun HaHeceHne 
rapHnca>Ka npOMcxoAHT npn TeMnepaiypax ao 
2000°C. ra30iunaKOBafl aiwynbcmi noA 
B03Ae^CTBneM BOJiHOBoro norw 
AMcneprwpyeTca, npn otom A^cneprnposaHHbfe 
nacTnqbi,' ABurancb b bo/ihobom none, HaMMHatOT 
coBepiuaTb KO/ie6aTe/ibHbie ABnaceHMB c 
nacTOTOM, cooTBeTCTByjomevi nacTOTe nx 
co6cTBeHHbix Kone6aHMM. 3to rpmboamt k 
AanbHeuiiuefi Awcneprat^nn c o6pa3oaaHneM 

HOBblX MaCTMU C HaCTOTOfi COOCTBeHHblX 

Kone6aHHM, 6jim3kom k pe30HaHCHOM sacTOTe 
no™. 3tmm AonojiHUTe/ibHO k bboay b nnaBKy 
iunaKoo6pa3yioiAnx komfiohqhtob APCTuraeTCH 
OAHOpoAHOCTb cocTaBa rasouinaKOBofi 
SMy/ibcun nepeA ee KOhrraicroM c cfcyTepoaicoM. 
Kojie6aTe/ibHbie ABM>KeHt4fl nacTMi; 

3My/lbCMM npMBOAMT K yMeHbiueHwo CMJ1 
noBepxHOCTHoro HaTaweHMH, sto TaioKe 
noBbnuaeT nnoTHOCTb HaHocuMoro cnoa 
rapHHcawa. Hpe3NiepHafl nacTOTa 
reHepkipyeMUX KoneoaHun Hexe/iaienbHa, 
nocKoribKy npn nacTOTax, npesbiiuaiomMX 20 
Kd\, ra30iiinaKOBa5i aMynbcn^ AncneprnpyeTcw 
AO TyMaHOo6pa3Horo coctorhmh, . m 
3ct)cJ)eKTMBHOCTb HaHeceHHfl rapHncaxa pe3K0 
naAaer. 

ripn nepeMeiAeHuvi BepxHetf cfcypwibi 2 no 
Bbicore KOHBepTepa bo Bcex BapMaHTax 

BOnnOLAeHMW M30©p©T©HHfl B KOf!bL\GBOM 

npocTpaHCTBe Me>KAy o^ypMoft m noBepxHOCTbio 
4)yTepoBKM CKopocrb BuxpeBpro ABUXeHMR 
ra30LUJiaKoaoii CMecu BospacraeT. 3a cmst 3Toro 
m, perynt/ipya CKOpocTb noA"beMa mtjm onycKaHun 

qtypMbl, MOHCHO 304)6 KTMB HO B03Ae*CTBOBaTb 

Ha npoijecc HapaiAMBaHwn cnoa rapHUcaxa. 
HanpuMep, ecnii npM npoflyBKe ycTaHOBMTb 
cfeypMy na KaKOM-TO ypoBHe (6e3 nepeMeLqeHnq 
no BbicoTe KOHBepTepa), to npoticxoAMT He 
Hapam,nBaHne cnon rapHMcaxa, a M3hoc 
noBepxHOdn cpyiepoBKM ot a6pa3HBHoro 
BOSAeCicTBun Ha Hee ra3omnaKOBOti CMecn. 3a 
CMeT BUxpeBoro ABM>K©HMfl raaoBbie BKmoHeHns 
b ra3otujiaKOBofi aMynbcun onKMMaiOTCfl b 
qeHTpy BMxpa, hto eme 6onee noebiiuaeT 
- nnoTHOCTb cpopMMpyeMoro cnon rapHMcaxa, 
KOTopbiM eme AonoriHMTenbHO ynnoTHaeTcfl ot 
BOSAeficTBun Ha Hero reHepupyeMbix none* 
ynbTpa3ByKOBbix KoneoaHMtf. BapbMpya 

BpeMGHeM npOAyBKM, ee MHTeHCMBHOCTbK) B 

coneTaHMM c nepeMeiAeHnerw qtypMbi no BbicoTe 
KOHBepTepa, a TaioKe ko/i unecTBOM OTceKaeMoro 
•npn cnnBe CTann lunaKa, ocyiAecTarifltoT 
HaHeceHne cnon rapHHca»ca c HeoSxoAMMOtf 
ToniAHHoft 3aiAHTHoro cnofl, KOMneHcnpyiomePi 

H3HOC nOBepXHOCTM 0yTepOBKM, neM 

o6ecneMMBaK)T BoccTaHOBneHne BHyTpeHHUX 
reowieTpuMecKnx napaMeTpoB KOHBepTepa. 

B BapnaHTe cnoco6a nepBUHHbifi, Han6onee 
arpeccHBHbift no OTHomeHMio k c£yTepoBKe ujnaK 
He^TpannayiOT (b Hanane n/iaBKn) Ha b bash new 
ManHe3nanbHbix lunaKOB nyreM BBOAa b 

KOHBepTep AOriOMMTM3HpOBaHHO£l H3BeCTH win 

AoriOMMTa, aoboa^ coa© px<a Hue MgO b mnaKe 
AO 6.0-10,0%. flpn 3TOM 8 KOHqe KVtcnopoAHoCi 
npoAyBKM AonojiHnTe/ibHo bboa^t CaC2 b tom 
>Ke KonnHscTBe, hto m b npeAbtAyu-tew aapHaHTe. 



3to no3BonReT secTn KMcnopoAHyw npoAysKy c 
MMHMManbHbiM m3hocom c^yTepoBKvi, a no 
OKOHHaHM.n n/iaBKH KOMneHcupoBatb mshoc 
0yTepoBKH iiinaKOBbiM rapHnca>KeM. cocTaB 
KOTOporo oSoraiAeH cBo6oAHbiM ymepOAOM. 
5 noBbiujaioiAviM orneynopHbie caoficTBa 
rapHncaxa. 

B pe3ynbTaTe MCcneAOBaHMPi ycTaHO&neHo, 
mto i4enecoo6pa3HO npniweHPTb cJieAywiAMe 
pewMMbi HaHeceHMn rapHMcawa. 
10 MHTepsan Hasana HaHeceHnn rapHHca>Ka - C 

200-300 nnaBKM 

BpeMA HaAyBKM rapHncaKa - 4-5 mmh 

Bpewn npoeeAeHMfl onepai^nn HaHeceHMn 
rapHMcaKa - 7-8 mmh " 

HepMOAUHHocTb HaHeceHMA rapHMcaxa: 
15 ao ctomkoctm 1000 nnasoK 4epe3 3 nnaaKM 

AO ctomkoctm 1001 nnaBKa m Bbiuue nepe3 2 
nnaBKM' 

PacxoA a30Ta npM HaAyaKe 800-900 m 3 /mmh. 
ilojioxeHkie 0ypMbi ot 0 ao 1500 mm (b 
33BMCMMOCTM ot o6iseMa uinaKa); 0 
20 cooTBeTCTByeT 1200 mm ot (pyTepoBKM ahb. 

PacxoA Ao6aBOHHbix ' MaTepManoB, t: 

MHrK0060>K>KeHHb4M AOJIOMMT 3-4 MJ1M CbipOM 
AO/IOMMT 4-6. flOJlOMMT MOJKeT TaiOKe BBOAMTbCJ? 

Ha nonHbiM uxnaK nocrte cnMBa MeTanha. 

B nDOM3BOACTBeHHblX yCXIOBMflX 

CaC 2 BBOA«T B npOnopiJlMM 1 MaC.M "K 5 M3C.H 

ocraTOMHoro uinaKa. 

B Ta6n. 1-4 npMBOAflTCJi pe3ynbTaTW 
npoMbitiineHHbix sKcnepuMem-oB, npOBeAeHHbix 
Ha MarHMToropcKOM MeTannyprMMecKOM 

30 KOMnneKce. 

KaK cneAyeT M3 suiuenpMBeAeHHbix TapriMu, 
BBeAeHMe He«TpanM3ytoiAMX KOMnoHeHTos 
enMJieT Ha ocHOBHOCTb uinaKa, a 
cneAOBarenbHO, \a Bfl3KOCTb uinaKa. B npoMecce 
npOBeAeHHbix . 3KcnepMMeHTOB 6bino 

35 ycraHOBJieHO. vto HaMnyniuMe pe3y/ibTaTbi 6binn 
AOCTMrnyTbi, xorfla ocHOBHOCTb UinaKa 
cocTaanRna He 6onee 4. Bonee BbicoKan 
ocHOBHOCTb iLuiaxa xapaiaepM3yeTC$i m donee 

BblCOKOM ero Bfl3KOCTbK>, HTO npMBOAUT K 

. pe3KOMy yxyAiueHMio KanecTBa rapHMcaxa m 
40 noBbiujeHMio BpeMeHM era HaHeceHMB. 

B BapMaHTe cnoco6a An« HetiTpanM3ai4MM 
uinaKa Mcno/ib3yK)T otxoan omeynopHbix 
MaTepManos, C0AepKau4MX MgO, tbkmx KaK 
Mame3MT, xpoMOMamesMT, AonoMMT, 
4S npeABapMTenbHo M3MeribHafl mx Ha k/ckm c 
pa3MepaMM ao 100 mm, npMneM KO/iMHecTBO 
3arpy>KaeMbix omeynopoB BapbMpyiOT b 
npeAe/iax ot 10 ao 100 mscm. Ha 100 Mac. h. 
uinaKa, ocTaBJiaeMoro b KOHsepTepe, mjim 
10-20% k o6"beMy HeMTpanM3yeMoro uunaKa. 
so Pa3Mepbi KycKos m BbiiijenpMBeAeHHbie 

KQJlMHeCTBeHHbJe MaCCOBbte COOTHOUJeHMn 

3arpy>KaeMb!x MaTepManoB m ocTaBnaeMoro 
lunaKa nonyneHbi onbiTHbiM nyTeM n nosBonsioT 
nonyHMTb onTMMaxibHbiM c tomkm spenMfl 
BcneHMBaeMOCTM m TeKynecTM ujnaK, 
55 ncno/ib3yeMbiP» Arm HaHeceHMn rapHMca>Ka. 
YKa3aHHbie pa3Mepbi KycKOB no3BonnKDT 3a 
rapoTKoe BpeMfl nepeBecTM 3arpy>KaeMbie 
MaTepnanw b jKMAKyro <$a3y. 

B BapMaHTe cnoco6a na rasoujnaKOBbift 

BMXpb BOSAeMCTByHDT B036y>KAaeMblM " npM 

60 MCTeneHMM CTpyii ra3oo6pa3Horo HeCiTpanbHoro 
npoAyBOHHoro areHTa BonnoBbiM 

SHepreTMnecKMM noneM, ocymecTan«« 
OAHoapeMeHHo c HaHeceHMeM rapHMcaxa 
reHepai4Mro BbicoKowacTOTHbix Kone6aHMM 3a 
cneT reHepaTopoB BbicoKonacTOTHbix 
Kone6aHMPi, pacnono>KeHHbix Ha BbixoAHbix 
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, «.» npoAyBOHHbix KaHanoB cpypMbi 2. 3ro 
'» ^:' v *." Ta«cxe ocymecTBMTb ynriOTHeHne 
{^Kvworfo no BMxpq uj/iaKa m nonyMMTb 
c/x* rjpHwcaaca 3a cner sHeprwn 
'%'H.. - fc i4 %« .uBneHwa ra3oo6pa3H0ro 

nt<jnyBOMHoro areHTa n/nnn 
f«^.x«o»acTOTHbix Kone6aHHM, 
-n-»*4 ^ i nc>* naHeceHMM LUJiaxa. Hpn 
i»« '^im»^^m nepeMeu^eHUM 0ypMbi 2 

r* *.t-»t HJ**»««a»iTCn CKOpOCTb BMXpeBOrO 

-.m.* r.ft^cxijrvifcoecM cMecu b npocTpaHCTBe 
fx**ot>«MocibiG cpyTepoBKM m cpypMofl 2. 
»XiA»on4»,ft nocanbHO o6pa6aTbiaaTb 

C^t/itHt*! y^XITi* nOBepXHOCTM cpyTepoBKM M 
~-<n:OHJ?* C»tKX?«t» MX o6pa6oTKM 3a cneT 
c«opocTM noflbeMa m onycxaHUfl 

t- f«.«i.HM.«v.itt cnocooa ra30o6pasHbifl a30T 
'v^w-! b ,ai-k*cTBv«ouiy»o KMcnopoAHyra <4>ypMy 2 

♦vmiviBrvMMtHU pacno/io)KeHMeM 
nt- ^»»i>*^rtoix coTH?n 3-5. nepe3 aBTOMaTMMecKne 
n»n^nw«,wmw «nanaHbi {Ha nepTewe ycnoBHO 

<«»r m.;«ul3JMW] ^ro nO3B0Jl»eT MCnOJlb30Barb 

oa^» h r y *e cpypMy xaK npoflyBKM 
p.»:-*:.'iMi.i ra* * Ana HaneceHMfl rapHnca>Ka. 
iir?« c*>ntffvi«tMHfl ycnoBMw coaAaHUP BMxpeBoro 

norrj*.! iKHOXOM LUftaKOBOM Cpa3bl 

r»i>±.~'v»<r*TenbHO BcneHHBaTb ocTaan*eMbifi Ha 
«j w»fO*epo 1 )KMflKnft Lu/iaK Hepe3 KaHanbi 6 
^*>^o aytbR. npti stom noAana 
r^xxxoaxifo HetiTpajibHoro npoflyBOHHoro 
3fwMf:i ua*er 6biTb ocyiAecTBneHa nepe3 
j«rpM.ir t *MecKMe nepexpbiBaiOLUMe KnanaHbi (Ha 
v*»?r vcnoeHo He noKa3aHbi). 

b tupMawre cnoco6a ra3oo6pa3HbiM a30T 
noxtwot ^ope3 MHorospycHyio a>ypMy 2 (cm. cpt*r. 
1 2.' pajj-tOHanpasneHHbiMn noroKaMM c He 
Me~*«* Mev rpex npycos nepea rpynnbi conen 
j £ *..i<ufl rpynna conen 3-5 npycoB noAanw 
Me-^Tp.infc>Moro areHTa coeAHHeHa c 

CCCCTW^MHfelMM riMHHflMM 10-12, CHa6>KeHHbJMM 
«p.i«au»< 7-9 

6 BapnanTe cnocooa cfcypiwa 2 
AononnHTenbHO CHa6>KeHa hwkhmm conriOM 22. 
p.*cnono.*eMHb<M no LjeHTpy ee Ana. 
UenefXWOpasHO. HTo6bi sto conno 6bino Tarotce 
noacoyaMweHo k OTAenbHofl jihhmh c 
peryriMTopoM noAa^n HefiTparibHoro areHTa (Ha 
<*?r'«j*t? vcnofiMo ne noxa3aHO). 

PaoAenbHan noAawa HeMTpanbHoro areHTa b 
itaA<av^ rpynny conen nosBonneT C03AaTb no 
Bwcotf «OMBepTepa Ha k3>kaom apyce noAann 
ra3Co6pa3Horo HeMTpsnbHoro npoAyBOHHoro 
areMrj cooTBeTCTBytou^ne aoHbj: 30Hy 
H3Mect?M*R rapHncaxa, soHy nacTHMHoro 
H3MeceHMfl rapHncaxa m o6pa60TKM 
nooep^MocTM HaHecenHoro cjioh rapHnca>Ka h 
30«y oopaooTKn noaepxHocTH rapHncaxa n 
ot>pa3oeaMnp nHeBMaTHHecKoro 3aTsopa. 

3o«a HaHeceHHA rapnnca>Ka o6pa3yeTca 
TaMreMutwanbHO-HaKnoHHbiMn CTpypiwn areHTa, 
Mcre»c3totMHMn c HM>KHero ypoBHP (rpynna cone/i 
3) MaicnoH crpyvi 3Toro ypOBHfl a Hanpaanennn 
k AHHi^y KOHBepTepa - yron x, Han6ojibainPi no 
cpaBMenmo c ApyruMki rpynnawin conen. Ha stot 
npyc noAaioT Han6onbiuee KonnMecTso 
ra3Coopa3Horo He^TpanbHoro areHTa, nocKonbxy 
c nero ocyiAecTsnaeTCfl HanaribHbifi KOHTaxT 
HeiirpanbHoro areHTa c >kmakovi (pasot^ 
ocTaBnfleMoro mnaxa KpoMe Toro. c 3Toro 
npyca o6paoaTbiBaKDT nepuc^epkiMHbie, 
npvineraK>unMe K AHuu^y ynacTKn KOHBepTepa. 

CneAyJoiAan 30Ha - 30Ha nacTHMHoro 
HaHeceHnq m o6pa6oTKM nosepxHOCTM 



HaHeceHHoro rapHnca>Ka, o6pa3yeTcn rpynnawin 
conen 46 pacnono>»ceHHbiMM 

TaHreHMManbHO-HaicnoHHO noA 
yrnoM <p MeHbUJMM, neM yron x. B sto« 30He 
paAnanbHaa cocTaBn«ioiAafl ckopoctm CTpyPi 
6oribiue no cpaBHennfo c npeAbiAyiAS^. 

COOT BeTCTBeHHO , nOflHMMakDLLtHMCSR CHM3y BUXpb 

AncneprvipoaaHHOii ujnaKpra30BOM ■ cwiecu, 
AononHMTenbHO 3aKpynMBaeTcn m 
OAHoapeMeHHO OT6pacbiBaeTc$i Ha noBepxHOCTb 

0yTepOBKM. 

fln« npeAOTBpatAeHMW yHoca 
AncneprvipoBaHHOM ujnaKOBoCi CMecii b BepxHew 
30He (30Ha pa3MeiAeHM« rpynnw conen 5) ocu 
conen stom rpynnw copMeHTuposaHbi 
paAnanbHO. B 3Toft 30He o6pa3yeTC« 

nH6BM3THMeCKMM 3aTBOp, CHM>KaiOLi^HM 

BepojiTHOCTb yHoca nacTui^ uinaKa, sTOMy 
cnoco6cTByeT opvieHTaMMH cTpyfl He^TpanbHoro 
areHTa. (lonaAafl b 3Ty 30Hy, HacTMi^bi tunaica 
OT6pacbiBaiOTCfl n po Ay bom hum areHTOM ot 
HefiTpanbHoro areHTa Ha noBepxHOCTb 
cpyTepoBKn, Kpoiwe toto npn B3ai4MOAeCiCTBMM 
BMxpeaoro noTotca m crpyii HefrrpanbHoro areHTa 
nponcxoAMT Typ6ynn3am4q noTOKa, mto 
nosbiiuaeT mApaanMMecKoe conpoTMBneHne npM 
ABM>KeHMM BHxpeBoro noTOKa K yCTbK) 
KOHBepTepa. flna noBbiiueHMfl AanbHoooCiHOCTM 
CTpy« HMJKHero ypoBHfl npn M3Hoce cpyTepoBKM 
no xoAy KaMnaHnn conna (kinn MacTn conen) 
HMXHero ypoBHfi 3 MoryT 6wTb BbinonHeHbi 
CMeHHWMM. CMeHHbie conna (unw nacTH conen) 
AoroKHbi nMeTb MeHbtUMii KpnTMMecKn m AnaiweTp 
b cooTBeTCTB mm c pa3rapOM cpyTepoBKM. 

B BapMBHTe cnoco6a cxaTbiii HePiTpanbHbi^ 
ras noAafor oAHOBpe Me h ho CHH3y m ceepxy 

BCTpeMHbIMM nOTOKaMM, npM 3TOM HM)KHK)K) 

noAany HeMTpanbHoro ra3a noBbiiuaioT nnn 
noHVDKaiOT a cooTBeTCTBMn c nepeiweiAeHneM 
qbypMb) 2 no BbicoTe KOHBepTepa. 3to 
no3BonH6T 6onee paL^noHanbHO ncnonb30BaTb 
3HeprnK> HeMTpanbHoro areHTa 3a cmot 
BcneHMBaHMq xcviakom uunaKOBOM (paabi hmxhmmm 
orpyflMM, nocTynawiAMMM M3 KaHanoB 6, mto 
o6ner-iaeT AanbHeCiiuee o6pa3osaHMe 
BMxpeaoro noTOKa. Perynnpyn noAany 
HeCiTpanbHoro areHTa M3 KaHanos 6, mo>kho 
noAHMMaTb unM onycKaTb ypoBeHb BcneHeHHoro 
lunaica b coorBeTCT b m m c nono?KeHMeM <fcypMbi 2. 
ripw 3TOM 3a cneT pa3AenbHOM noAaHM 
HePtTpanbHoro areHTa k rpynnaM conen pasHbix 
yposHeM (3-5), ocyi4ecTBn*K)T noKanbHyHD 
o6pa6oT«y onpeAeneHHbrx ynacTKOB cpyTepoBKM 
KOHBepTepa. HanpMMep, n3 npaxTHKM M3BecTHO, 
mto b paiiOHe qano> q>yTepoBKa noAsepjKeHa 
HaMOonbiueMy M3Hocy, cooTBeTCTBeHHo stot 
ynacTOK cpyrepoBKM TpeGyeT oonbiuero pacxoAa 
MaTepMana m speMenn Ha ero peMOHT. 
MeHTpanbHoe HM>KHee npOAyBOMHoe conno 22 
Ha cpypMe 2 no3Bon«eT BecTn o6pa6oTKy Annma 
Ha 3aKnioMMTenbHOM/HaHanbHOM STane 
HaHeceHMn rapHnca>Ka b saBucuMocTn ot 
Bbi6paHH0M TexHonornn. npn tskom cxeiwe 
noAaHM HeCiTpanbHoro areHTa JKMAKaa cpa3a 
tunaKa nepeBOAHTCfl b MHoroo>a3HyKD cucTeMy 
(ra30)KMAK0CTHafl cpa3a), a aaTeM b 3onax 
AeCiCTBMfl CTpyPi HeMTpanbHoro areHTa, 
MCTexatotAMx M3 conen rpynn 3-5. nepeBOAMTcn 
3a cweT 3HeprMM Kone6aHMfi BonHOBoro non« a 
>KMAKyio q>a3y. KOTopan naHOCMTC^ na 
noBepxHOCTb cpyTepoBKM. ripw STOW BMXpeBOfi 
noTOK "noAnMTWBaeTcq" BcneHeHHWM uinaKOM. 
nocTynaioiAUM n3 t^eHTpanbHoCi sohw 
KOHBepTepa. rpaHMMa "noAnMTKM" onpeAenweTcn 

AMHaMMHeCKMM ypOBHSM, 3aBMCHlAMM OT 
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nojiojKeHMfl 0ypMbi 2 b KOHBepTepe 1 , h 
BbicoTotf noAH«TMfl BcneHeHHoro tu/iaKa. 
ynpaB/iflfl nonoweHweM BbiweynoMHHyToro 
yposHfl, ocyi^ecTB/iflioT o6pa6oTKy 
Heo6xoflnworo ynacTica nosepxHocm 
cpyTepOBKM. 

no CpaBHeHHK) C H3BeCTHblMW 

npeAno>KeHHbj« cnoco6 (BapnaHTw) h 
ycTpotiCTBo (BapnaHTbi) no3BormeT KopeHHbiM - 
o6pa30M ynyniuMTb KanecTBO rapHHcawca. 
npMBefleHHbie npuMepbi unniocTpupyioT TonbKo 
npuHL^nnnanbHyio B03MOXHOCTb ynpaBneHUA 
- xuMHK<xpH3MMeooiMH napaMeTpaMH umaxa An* 
Mcnonb30BaHnn era b KaMecTBe MarepMana 
aau^MTHoro noKpbiTMfl a>yTepoBicn, a Taioxe 
noKa3biBaioT TonbKo HeKOTopwe acneKTbi 

B03MOJKHOM TeXHOTIOrVIM HaHeCeHHq nOKpblTMM. 

(IpoMbiiuneHHaH npuMeHUMOcTb 
npeAnoxeHHoro u3o6peTeHMfl, o6ecneneHa TeM, 
mto Ha coBpeMeHHbJX MeTannypniHecicMX 
3aBOAax c nonHWM ijhkjiom npowsBOACTsa 
ncnonb30BaHne 3aaanewHow TexHOfioruw 
o6ecneMMT kslk chuxshms 3aTpaT, ran n 
noBbiiueHne nponaBOAMTe/ibHOCTM KOHaepTepoB. 

riHeBMaTMMecKoe BcneHMBaHne tunaxa Ha 
crreHbi KucnopoAHoro KOHBepTepa npuMeHflercfl 
b' MeTannyprwn c Hanana 80-x toaob, OAHaro 
KaHecTBeHHbrPi CKanoK npon3ouien b Hasane 90-x 
roAOB, KorAa Ha KOHBepTepax 3aBOAa b 
HHAnaHa-Xap6ope npOAoroKMTenbHOCTM 
KaMnaHnn omeynopoB npeBbicuna 10 twc. 
nnaBOK (o6bJHHbifl cpoK npoAonxoiTenbHocTH 
KawinaHMM cocraarifleT He 6onee 2500 nnaBOK 
Aa>Ke b any Mae ncnonb30BaHM?i HoseMiunx u 

AOpOrOCTOJIlAUX MarHe3HTOXDOMMTOBblX 

orHeynopOB). 

B HacTo^u^ee BpeMH, 3a pySewoM ujupoKo 
ncnoribsyeTCH TexHonorna BcneHMBaHnq ujnaKa, 
nanpMMep Ha 3aBOAe <J>npMbJ "BpnTMiu ctmji" a 
CKaHTopne nepBafi KaMnaHHH KOHaepTepoB c 
npMMeneHneM BcneHUBaHMfl tunaxa cooraBWi 
6bnee 4000 twc. rmasoK. flasneHkieH pacxoA 
a30Ta aHanorMHen stum we noKa3aTenaM npn 
noAane KwenopoAa b 

KMcnopoAHO-KOHBepTepHwx u,exax (o6biHHO 
pacxoA cocTaanfleT okotio 36 Tbic. hopm. m 3 /m 
npn M36biTOMHOM AaBneHUM 10 6ap). nocKonbKy 
asoT HBJifleTca oobiMHbiM no5oHHbiM npoAy^OM 

AHfl BblCOKOnpOW3BOAHTe/lbHblX KMGJlOpOAHblX 

ycraHOBOK, CHa6»caioiAMX 

KMCJIOpOAHO-KOHBepTepHbie LjeXH BblCOKOMHCTbIM 
KMCnOpOAOM, CTOMMOCTb 330Ta Ha OOnbWMHCTBe 

3aBOAOB MHHMManbHa. TaraR a30T noAaeTCH b 
AeMCTByfotAyfo KwcnopoAHyfo cpypiwy nepes 
asTOMaTHMecKne nepeKpbiBaiomne x/ianaHbi u 
ncno/ibsyeTCfl ah« npoAyBKM wMAKoro uinaKa, 
ocTaratAerocR b KOHBepTepe nocne BbinycKa 

CTa/lM. ripOAyBKOPl aSOTOM nOA BblCOKHM 

AasneHneM uinaK BcneHnsaeTCfl, BosneKaeTCfl b 
BMxpeBoe ABHxenute m HaHOcnTCfl Ha 
orneynopHyio qtyTepoBKy, npoHHO cuenriHBCb c 
Hefi, nodeneHHo oxna>KAaHCb h 3aTBepAeBaa. 
LLI/iaK npeACTaanweT cocoPi orHeynopHbifi 
MaTepuan, cocTOHiAMft M3 hsbsctm , • xpeMHes&Md 
m OKcuAa MarHvin, m era HaHeceHne Ha 
noBepxHOCTb 0yTepoBKH HB/ineTcyi peMOHTow 
AOporocTontAeii 0yTepoBKM c ucnonb30BaHneM 
paHee 6pocoBbix no6oMHbix npc-AyKToe 
npoviSBOACTBa. 06bmHO KOHaepTepHbtfi ujnaK 
ysosflT c 3aBpAa. oxna>KAaK)T BOAflHbiMM 
CTpynMH b 6o/ibLiJnx fliwax n 3aTe.M OTnpaB/lfltOT 
ADA McnonbsoBaHun b KanecTBe sanojiHMTenn 
npw yicnaAKe a8TOAopo«cHoro nOKpbunn c 
n3Aep>KKaMM A^f MeTaanyproB. 

3KOHOMHMecKMe npenMymecTBa oneBHAHbi. 
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no AaHHbtM 3apy6e)KHoPi neMaTH npn 
ncno/ib30BaHMn ropa3AO MeHee coBepiueHHO^ 
TexHonomn (peMOHT 0yTepoBKn ToribKO aa cneT 
BcneHHaaHMfl Liinaxa), neM 3anB/ieHHan 
AOCTMmyTa roAOBan axoHOMnn cociaBTifleT 1 ,98 
M/1H.0.CT. b pacneTe Ha oamh cranerLnasnnbHbiM 
arperaT. 

OopMyna n3o6peTeHnn: 

1. Cnoco6 BoccTaHosneHMfl 0yTepOBKM 
KOHBepTepa b ropFtneM coctojihiim, BtcniosafOLmiM 
BbinycK MeTaruia onepeAHoPj nnaBxw us 
KOHBepTepa c ocTaBJieHMeM nacTn 
KOHBepTepHoro ujnaica,. HaHeceHMe Ha 
noBepxHOCTb 0yTepoBKM ujnaKOBoro rapHncawca 
nyTeM BcneHUBaHkm ocTa B/ieH Horo mnaxa 3a 
cneT noAann Ha ero noaepxHOCTb 

" TaHreHuna/ibHO HaKnoHeHHbix cTpyfl 
ra30o6pa3Horo HefiTpajibHoro npoAyBOHHoro 
areHTa noA AaBXieHneM c noMOLAbio sepxHeft 

npOAyBOHHOM Ct»ypMbl, OTriUMaWLAMflCfl T©M, MTO 

nepeA BbinycraM .onepeAHOM ruiaBKM 
ocyii^ecTsnflioT - o6pa30BaHne ujnaKOBO^ 

OAHODOAHOM >KMAKOCi C$)a3bl, XHMMMeCKM 

HeCiTpanbHOM no oTHOiueHwo k 4)yTepoBKe, 
nyTeM bboas b KOHBepTep KoiwnoHeHTOB Ann 
HetfTpanki3aunn tunaxa m aoboakm era 
ochobhocth ao BejiUHMHbi He Donee 4 c 
coAep>KaHMeM FeO ao 27% m MgO He 6onee 
10%. npvmeM npn HaHeceHMH uinaKOBoro 
rapHMcajKa Ha noBepxHOCTb 0yTepoBKM 
iimaKOByK) oAHopoAHyio >KV!AKy»o 0aay 
BcneHMBanDT CTpy«MM ra30o6pa3Horo 
HePiTpanbHoro npoAysoMHoro areHTa ao 
oopasoaaHun rasomnaicoBoR cm ecu, KOTOpyio 
npMBOAflT b BtixpeBoe ABM^ceHMe COOCHO 
KOHBepTepy. 

2. Cnoco6 no n.1, OTnuHaraiAMCicH TeM, mto b 
KanecTBe ra30o6pa3Horo He^TparibHoro 
n pOAy bom Horo areHTa ncnonb3y»OT a30T, 
KOTopwM noAatoT cTpy«Mn nepes BepxHioto 
n po Ay bom Hy \o 4>opMy c TaHreHi^nanbHO 
HaxrioHHbiMM m oAHOHanpaaneHHO 
pacnonoKeHHbJMM connaMn. 

3. Cnoco6 no nK>6oMy us nn.1 n 2, 
OTJiMMaJOiAHficfl TeM, mto b KanecTBe 
HeMTpann3yioiAMX tunaK KOMnoHeHTOB 
Mcnorib3yK)T CaC2 n/nnn M?in<oo6oxeHHbJ« 
AonoMHT. 

4. Cnoco6 no riK)6oMy M3 nn.1 . h 2. 
OTHMMatoiAMticyi TeM, mto aha HeMTpann3aL^nn 
ujnaKa Mcnonb3yK)T oTXOAbi omeynopHux 
MaTepnanos, coAepjxai^HX MgO, HanpMMep 
MarHe3MT, xpoMOMarHe3HT n/nnn aohommt, 
npeABapnTenbHO MaMenbMaa nx na xyckn c 
pa3MepaMH He 6ortee 100 mm, npuneM 
KonnMecTBO 3arpy«aeMbix orHeynopHbix 

. MaTepnanoB noAAepjKMBaioT b npeAertax ot 10 
AO 100 Bec.M. na 100 Been. Lunaxa, 
ocraBiuerocp b KOHBepTepe. 

5. Cnoco6 no n>o6oMy H3 nn.1 - 4, 
omnMaioiAMpicfl TeM, mto HefiTpanw3yfomne 
lunaK KOMnoHeHTu bboa«t b KonnHecTBe 10 - 
20% k o6-beMy uinaKa. 

6. Cnoco6 no n>o6oMy M3 nn.1 - 5, 
OT/iMMafOiAnCicfl TeM, mto na BHXpesoCi noTOK 

rasOLUnaKOBOM CMeCM B03A©^CTByK)T BO/IHOBblM 

SHepreTHMecKMM noneM, B036y>KAaeMbiM npn 
ncTeMeHi4n cTpyfi ra3O06pa3Horo HefiTpanbHoro 
npoAyBOHHoro areHTa. 

7. Cnoco6 no nK)6oMy us nn.1 - 6. 
oT/iUMaiOLAMvicyi TeM, mto AonoriHUTenbHO. 
OAHOBpeMeHHO c HaHeceHneM cno« rapHnca>Ka, 
ocyu^ecTanfliOT npuHyAMTenbHyto reHepai^nfo 
Bbi coKOMacTOTH bix Kone6aHMM n poAy bom Horo 
HewTpanbHoro arenra npw noMomn reHepaTopos 
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BbicoKOMacTOTHbix Kone6aHMM\ pacnonoweHHbJX 
Ha BwxoAHbix yvacTKax npcqyBOHHbix KaHanoB 
cpypiubi. 

8. Cnoco6 no nioooMy H3 nn.1 - 7, 
OT/iMMaioi4MCicn tgm, mto HaHeceHne rapHMca>Ka 
ocyLqeCTB/tflJOT c OAHOBpeMeHHWM ynnoTHeHneM 
HapaiMMBaeMoro cnosi rapHMcawa 3a cneT 
sHeprnn nyribcai4MPi flaaneHkm npoAyeoHHoro 
areHTa m/mjim 3HeprMM BbicoKOMacTOTHbix 
KO/isSaHUM, reHepupyewbix npn npoAyBKe 
uinara. 

9 . Cnoco6 no nio6oMy M3 nn. 1 - 8, 
OTnuMaiotnnPicR tom, mto flono/iHMTe/ibHO 
nposoA^T /lOKa/ibwyio o6pa6oTKy nosepxHOCTM 
HaHeceHHoro na cpyTepoBKy cnoa rapHMcawa, 
KOTOpyw nposoA«T npM noKanbHOM ysenMMeHMM 
ckopocth BuxpeBoro noTOKa rasotunaKOBOM' 
ciwecM, b n pocTpa hctbb MejKfly noBepxHOCTbio 
cpyrepoBKw m aepXHeft n po,qy bom ho A cpypMbi npu 
ee nepeMeu4eHnn, npvi qtom CTenenb 
noKanbHoro B03flBMCTBM« BuxpeBoro noTOKa 
ra30iunaKOBOM CMecM Ha nosepxHOCTb 
HapamnBaeMoro cnoa rapHMca>4ca perynnpyjoT 
3a cneT n3MeHeHnn ckopocth noA"bewa m 
onycKaHnw npoflyBOMHO* cpypMbi. 

10. Cnoco6 no nto6oMy us nn.1 - 9, 

OTJlMMaiOlUMMCfl TBM, MTO ra3oo6pa3Hbiti 

npoflyBOHHbivi HeflTpanbHbiR areHT, HanpMwep 
a30T, noAator nepe3 AewcTByK>myK> 
KucnopoAHyto cpypMy, CHa6>K6HHyto 

a BTOM3TMH eCKM nepeKpblBaMDLqUMMCfl 

KnanaHaMM. 

11. CnocoS no nraobMy ms nn.1 - 5, 

OT/lMHaK)LAMMCfl TQM, HTO OCTaBfifleMbltf B 

KOHBepTepe jkmakmm lunaK AononHMTenbHO 
npoAyeaioT MHepTHbiM ra30M M3 aohhom* cpypMbi. 

12. Cnoco6 no nioSoMy M3 nn.1, 2. 6 - 10, 
OTJinMatomnPicfl Tewi. mto ra30o6pa3Hbiti 
HeMTparibHbiii npoAyBOMHbifi areHT noAaioT 
pa3HOHanpaaneHHbiMM noTOKaMM c MeHee, MeM 
Tpex spy cob. ncnonb3yj? Ann 3Toro 
MHoroflpycnyK) BepxHfoto npoAy bom Hy k> cpypMy. 
npvi stom nepeMeiMatoT ee no Bbicoie 
KOHBepTepa m o6pa3yK)T 3a cneT 3Toro Ha 
Ka>KAOM flpyce noAann ra30o6pa3Horo 
HewTpanbHoro npoAyBOMHoro areHTa 
cooTBeTCTByiou^vte hm aoHbi: 30Hy HaneceHM* 
rapHMcaaca, 30Hy MacTMHHoro HaHeceHvin 
rapHucaxca h o6pa6oTKn noBepxHocTu 
HaHeceHHoro cnon rapHncawa n 30Hy o6pa6oTKM 
noBepxHocTM rapHMcawa m oGpasoBaHMA 
nHeBwiaTHMecKoro 3aTBopa, npn stom 30Hy 
HaneceHMH rapHncaaca o6pa3yioT 
TaHreHi^nanbHO HaicnoHHbiMM CTpynMn 
npoAysoHHoro areHTa, McreKaioiAMMH c Huxnero 
qpyca, aohty MacTHHHoro HaHeceHna n o6pa6crn<n 
noBepxHocTM HaHeceHHoro rapHvicaxa o6pa3yK)T 

TaHreHI4Ma/lbH0-HaKJ10HHb»MM CTpyflMM 

npoAysoHHoro areHTa, ncTeKatoinnMM c 
npOMe>KyTOMHbix npycoB noA MeHbaiuM 
HaicnoHOM, new HaicnoH CTpyfi npeflbiAymero 
HH)KHero flpyca, a soHy o6pa6oTKM n 
nHeBMaTMnecKoro 3aTBopa o6pasyK)T 
paAvianbHbiMM cTpyqiwn npoAysoHHoro areHTa, 
HCTeKatoLUMMn c BepxHero npyca. 

13. Cnoco6 no mo6oMy M3 nn.1. 2, 6 - 10 m 
12, OTTiUMaiomnficH TeM, mto no xoAy KaMnaHnn, 
b cooTBeTCTBUM c pasrapoM GpyTepoBKH, 
noBbiwaiOT AaribHo6oMHOCTb CTpyfi 
npoAyBOMHoro areHTa 3a cneT n3MeHeHna 
KpMTMMecKoro AnaMeTpa npoAyBOHHbix conen 
cj>ypMbi. 

14. Cnoco6 no nioooMy us nn.1 - 13, 
omnHaioiAuPicfl TeM, mto OKaTbiti ra30o6pa3Hbifi 
HeMTpanbHwR npOAyBOMHbiw areHT noAaraT 



oAHOBpewieHHo cHM3y m CBepxy BCTpeMHbiMn 
noTOKaMM , npn 3tom pacxoA ra30o6pa3Horo 
He^TpanbHoro npoAysoHHoro areHTa nepes 
AOHHbie cpypMbi noBbJiuaiOT nnn noHnjKaioT b 
cooTBeTCTBUM c nepeivieineHMeM 0ypMbi no 
BbtcoTe KOHBepTepa. 

15. YcTpo^cTBO Ann BoccTaHoaneHMH 
cpyTepoBKM KOHBepTepa b rop«MeM coctoahmm, 
coAepKaiAee rapnyc KOHBepTepa c (xhv\u\&m v\ 
BepxHtojo 0ypMy c TaHreHMnanbHO HaK/ioHHbtMM 
n pacnono)KeHHbiMM no 0Kpy>KHOCTM cJ)ypMw 
connaMM, oTJivmaraiAeecfl TeM. hto conna 
cpypMbi opueHTupoBanbi TaHreHi^na/ibHO 
HaicnoHHo k ee ocm m paBHOMepHo pacnono>KeHbi 
no oKpyKHOCTM cpypMw c nepeceneHMeM ocefi 
conen c nnocKocTAMU mx bxoahux m BbixoAHbrx 
cpe30B b TOMKax, pacnono)KeHHbix Ha 
CMMMeTpuMHOfi KOHUHecKofl noBepxHocTM, yron 
npw BeptuHHe KOHyca, o6pa30BaHHoro 

CMMMeTpMMHOfl KOHMMeCKOM nOBepXHOCTblO, 

cocTasnweT 10 - 25 °, npn stom yron, 
o6pa3oaaHHbi^ ocbio Ka>KAoro conna m 
nepneHAHKyjiflpOM, onymeHHbJM M3 ■ tomkm 
nepeceMeHHfl ocm conna c 6oKOBOii 

nOBepXHOCTbK) 3TOTO KOHyca Ha n/lOCKOCTb, 

nepneHAMKynnpHyK) k och CMMMeTpnn KOHyca, 
cocTaanneT 13 - 21 °, a mmcjio conen eepxHeti 
0>ypMbi cocTasnseT 6onee 3. 

16. ycrrpoPicTBo no n.15, OTntmaKHAeeca 

TeM. MTO OHO CHa65KeHO AOHHblMM CpypMaMM. 

17. Yctdomctbo no n.16, OTni4Ha»omeecfl 
TeM, mto AOHHbje cpypMw pacnono>KeHbi b 
i^eHTpanbHO^ 30He AHMi^a KOHBepTepa, npn 
stom tomkm nepeceneHM* mx oceft c nnocKocTbio 
pacnonoweHwa ycnoBHoro ypoBHA ocTaBnneMoPi 
MacTH uinaica b KOHBepTepe pacnono>KeHbf 
BHyTpn OKpywHocTW, Ha KOTopoCi pacnonoxeHbi 
tomkm nepeceneHMfl oceii conen BepxHew 
qbypMN c stom >Ke nnocKOCTbK) npM pa3Hbix 
pa6oMMX nono)KeHMqx BepxneM (JjypMbL 

18. ycTpOMCTBO no nwooMy M3 nn.1 6 m 17. 
omMHaiomeecH TeM, mto AOHHbie cpypMw 
CHa6«eHbi aBTOMaTMMecKM nepeKpbiBafoiA^M^c^ 
KnanaHaMM. 

19. ycTpOMCTBO no nioobMy M3 nn.1 5 m 16. 
OTnMMaKDineecyi TeM, mto BepxHflfl cpypMa 
AononHMTenbHo CHa6>KeHa reHepaTopoM 

BblCOKOMaCTOTHblX Kone6aHMM. 

20. ycTpoticTBO no nwcbMy ms nn.1 5 m 16, 
OTnMMajoiAeecfl TeM, mto reHepaTopw 
BbicoKOMacTOTHbix Kone6aHMpi BepXHevi cpypMbi 
pacnonoweHbi b npeAconnoBbJX o6"beMax conen. 

21. ycTpoPicTBO no nio6oMy M3 nn.1 5, 16, 19 
m 20, oTniiMaiomeecfl TeM, mto renepaTopw 
BbicoKOMacTOTHbix Kone6aHMM BepXHetf cpypMbi 
BwnoriHeHbi b bma© connosbix 6noKOB c 
npeAConnoBbiMM o6"beMaMM m TynMKOBbiMM 
(OHanaMM-pesonaTopa m m , npM stom ocm 

CMMMeTpMM 6nOKOB OpMeHTMpOB3Hbl 

TaHreHqManbHO-HaKnoHHo k ocm cpypMbi. 

22. ycTpOMCTBO no nioooMy M3 nn.1 5. 16, 19 

- 21 , OTnMMaiomeeca TeM, mto BepxHnyi cpypMa 
BbinonHeHa MHorowpycHon, npM stom Haxnon 
conen Ka>KAoro nocneAyioi^ero npyca b 
HanpaBJieHMM ot Husa k Bepxy cpypMbi BbinonHeH 
6onee nonorMM no OTHomeHMK) k HaicnoHy conen 
npeAbiayLqero npyca. 

23. ycTpoCiCTBo no nio6oMy M3 nn.1 5, 16, 19 

- 22, OTnMMaioiAeecn TeM, mto ocm conen caMoro 
BepxHero npyca MHorowpycHOM cpypMbi 
opueHTupoBaHbi paananbHO. 

24. ycTpOMCTBO no nio6oMy M3 nn.1 5. 16, 19 

- 23, omMHaiomeecfl tgm, mto eepxHHfl cpypMa 
flononHMTenbHo cHa6>KeHa hm>khmm 
L^eHTpanbHbiM connoM, pacnono>KeHHbiM no ocm 
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BjiHflHHe AoGaBOHHbix MaTepHanoB Ha KanecTBO rapHHcarca 

Ta&jiBaal. 
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Kojj-bo 

UJIBBOK 


Pacxoa, t 




XHMHHecKHfl co era b nuiaic 


a, •/« 
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icap&Maa 




















1 




^MMOITl 


ooAOMirra 




CaO 




FmO 


MnO 


S 


MfO 




PiO, 




■ n Jias 
KM c 










44.1 


10.7 


29.7 


2J 


0,078 


4.75 


1.11 


1.21 


4.12 


CiiC 2 


9 


2.66 


2,4 


1.2-1,4 


45.2 


10,4 


29.4 


2.19 


0.072 


6.68 


Mi 


1,18 


4.34 


ILruuaKM 

c 










42.0 


9.4 


33,0 


2,43 
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6,93 


1,15 


Ml 
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C«Cj 
(njio- 
iotl 
rap mi- 
ca*) 


4 


2,5 


2,4 


1,1-1.5 


44,4 


Ml 


31,7 
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6,18 
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l.ll 
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riJiaB 

KB C 

CaC 2 
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iii h a 

rapHHc 

WK) 


5 


2,8 
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1,3-1,6 


45,8 
45,8 


11.8 
11.15 


27,12 
27,6 


2.21 
2.13 
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0,070 


6,61 
7,09 


1.10 
1.16 


1.28 
1.24 
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FLiaB- 
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12 


2.4 


3.0 




46.0 
4-7.6 


13.4? 
12.0 


24.9 
23.4 


2.61 
2.39 
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0.067 


7,08 
8.81 


1.24 
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1,51 
1.32 


3,41 
3,96 



TexHonorHHecKHe napaMerpM HaHectHHH raptiMcarea. 
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BjiHHHHe Kap6n^a KanbijHfl Ha CBOKCTBa KOHsepTepHoro lUJiaKa 

TafijiHiia 3 . 









XHMMHeCKHH COCT 


aB nun 


*Ka, % 










CaO 


SIOj 


FeO 


MnO 


s 


MpO 


A*,0, 


PtO, 


c 


maasea 




45.2 


12.7 


23.4 


2.46 


0.068 


8.4 


1,03 


137 


0,119 


3,6 


5 mhk noCJie 
n«Ofon 350 » CmC* 


45,5 


12,5 


24,1 


3.33 


6.078 


9,6 


1.12 


1.42 


0.106 


3,4 


lip o 6a quuki co cjw- 


44,2 


12,0 


24,0 


2,7 


0.005 


9,86 


0.98 


1.29 


0,12 


3.7 



BjiHHtuie MflrKoo6o>«OKeHHoro aojiomhtu Ha cBOHcrea KOHBepTepHoro iunara. 

TaftjiHija 4 



HeftTpajiH3VK)- 

IDHfl KOMDOHCHT 
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U3 
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0366 
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8,40 


138 
1.61 
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1.14 




33 
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45,1 
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11.2 


333 
263 
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0383 
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6.77 
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1.26 
132 


1,10 
138 




4.8 
4.0 


uan 206045 


50.8 
53.0 


94)7 
9.93 


15,1 
18.8 


43 

331 


0366 
0.068 


7,27 
123 


035 

0.7S 


3,40 
23 
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Converter lining repair in hot condition - by forming 
ibmogeneous slag liquid phase that is chemically neutral to lining 
irior to melt outlet 

C98- 177852 
vddnl. Data: SHATOKHIN I M, KUZMIN A L 


M(24-A5A, 24-B2C) 1 


Also claimed is unit for converter lining repair. 
USE 

In ferrous metallurgy for converter lining repair. 

ADVANTAGE 

The repair quality is improved. 

CLAIMED UNIT FOR CONVERTER LINING REPAIR 


lie method is carried out by melt outlet from the converter, leaving 
art of the converter slag, applying slag onto the lining surface by 
rothing the remaining slag by tangentially supplying neutral blowing 
gent under pressure using the upper blowing tuyere; 

Prior to melt outlet, a homogeneous slag liq. phase is formed, 
/hich is chemically neutral w.r.t. the lining, by introducing slag 
eutralisation components to the converter and achieving alkalinity of 
ot more than 4, containing up to 27 percent of FeO and not more 
lan 10 percent of MgO. When applying slag onto the lining surface, 
le homogeneous slag liq. phase is frothed by jets of gaseous neutral 
lowing agent until a gas-slag mixture is formed, which is swirled 
oaxially to the converter. Nitrogen can bei used as neutral blowing 
gent. The slag neutralising component can be CaCj or softly fired 
olornite. 


The converter (1) has upper tuyere (2) with groups of blowing 
nozzles (3, 4, 5) evenly located along the periphery. The nozzles are 
tangential to the tuyere axis and their axis cross with their inlet and 
outlet ends surfaces at points located on a symmetrical conical surface 
whose apex angle is 10-25°. The angle formed by the axis of each 
nvj£z.jc dnu uie pcrpenuicuidr drawn lurm me cross secuon point or ine 
nozzle axis with the side surface of this cone to the plane 
perpendicular to the cone symmetry axis is 13-21°. The upper tuyere 
number of nozzles is not more than 3. 
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